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Abstract 
Based on the literature research, this paper establishes a conceptual model of the environmental responsibility 
affected urban residential housing energy saving investment behavior, and taking Xuzhou as an example, through the 
212 valid samples, using the structural equation model, this paper does some inspection and correction for the 
conceptual model. Results show that the stronger the environmental responsibility  is, the stronger the energy-saving 
behavior intention, and the stronger the energy-saving behavior intention is, the stronger the behavior of residence 
energy-saving investment, and the environmental responsibility  has a indirect positive effect on the behavior of 
residence energy saving investment via the energy-saving behavior intention, but it can’t affect the behavior of 
residence energy saving investment directly. The ownership of the house, the family structure and the education level 
has some differences in character variations for urban residential housing energy saving investment behavior, and the 
effect of other demographic variables is non-significant. 
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1. Introduction 
The environmental problems caused by high energy consuming is concerned step by step, energy 
saving and emission reduction becomes a long term and urgent strategic task in  China. Build ing trade is a 
fast growing area o f energy consumption, with the continuous propulsion of China's urbanization process, 
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the rising standard of people's living quickly upgrades the residence demand, so for the proportion of total 
energy consumption, building energy consumption will continue to increase in the future [1-2]. From the 
point of the social comprehensive energy consumption scale, the proportion of building energy 
consumption is 15 percent in 1992, but it already achieves 27.5 percent at present, and by 2020, it is 
expected to increase to 40 percent. For the existing high energy consuming build ing whose area is more 
than 40 billion square meters in China, residence accounts for the vast majority part. Therefore, to 
strengthen the management of residence energy saving becomes an important aspect for the realization of 
energy saving and emission reduction targets. 
Commodity residences are the terminal demanders and actual users. Therefore, research urban 
residential housing energy saving investment behavior to promote the residence energy saving and 
emission reduction in China, should not be ignored. 
2. Literature Review and Hypotheses Proposed 
2.1. Environmental Responsibility 
In the research of the responsible environmental behavior, Hines, etc. (1986) defined the 
environmental responsibility as follows: individual shows sense of responsibility and moral sense  
adopting certain environmental behavior for the environmental problems or to solve environmental 
problems [3]. In the research of Niklas Fransson, etc. (1999) [4], environmental responsibility is defined 
as follows: an individual’s sense of obligation or duty to take measures against environmental 
deterioration in general, or against specific environmental problems. 
Combined with Hines’s and Niklas Fransson’s definitions, this paper defines environmental 
responsibility as an individual’s sense of responsibility  and moral in the prevention of environmental 
degradation or the solution of specific environment problems and the one is willing to take positive 
environment behavior.  
The research on Chinese residents environmental behavior of Sun Yan (2007) [5], Chen Lishun [6], 
showed that residents’ environmental responsibility is significantly associated with all the 
dimensionalities of residents environmental behavior, he proved Stern’s viewpoint (2000).  
According to the researches on environmental responsibility above, we put forward the hypothesis  as 
follows: 
H1: Environmental responsibility has positive effects on residence housing energy saving investment 
behavior, and it could impacts residence housing energy saving investment behavior directly. 
2.2.  Relationship between Behavior Intention and Behavior 
In the field of Social Psychology, the classical theory of planned behavior [7] thought the major 
determinant affected the realistic behavior is behavior intention. In  1991, Ajzen formally presented the 
theory of planned behavior, he thought that the causing of behavior directly depends on the behavior 
intention, and the behavior intention indicated one’s motivation on executing certain behavior, and it 
reflected one’s willing to pay how much efforts and time in order to e xecute certain behavior. The 
behavior intention is the best direct factor affect ing behavior. After this, scholars did some researches 
using the theory of planned behavior, and the researches aimed at different problems mostly supported the 
directly visible positive relationship between behavior intention and behavior. [8-9] 
The research of academic circles for environment behavior mostly took the behavior intention as the 
direct influence factor o r the h igher order latent variab les  factor o f environmental behavior. Kaise, etc. 
(1999) [10] conducted a questionnaire survey for 3000 members in Switzerland, through the factor 
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analysis, he returned the impact  factor o f environmental behavior to environmental knowledge, 
environmental behavior intention and environmental valuesˈand the results showed that the explanation 
capability of environmental behavior intention to environmental behaviors was 70 percent, far outclass 
environmental knowledge and environmental values . 
For Chinese scholars, such as Qu Ying(2007˅[11] , Sun Yan(2007)[5], Chen Lishun(2009˅[6], etc. 
their researches on residents living  garbage classificat ion behavior, residents environment behavior and 
residents energy consuming behavior all proved there exists a significant and directly positive relat ionship 
between behavior intention and behavior. 
 According to the literature analysis above, this paper puts forward the hypothesis  as follows˖ 
H2: Environmental responsibility has direct and positive effects on energy saving behavior intention. 
H3: Energy saving behavior intention has direct and positive effects on residence housing energy 
saving investment behavior. 
H4: Environmental responsibility has indirect and positive effects on residence housing energy saving 
investment behavior  via energy saving behavior intention. 
2.3.  Residence Housing Energy Saving Investment Behavior  
According to the Energy-saving Regulations for Civil Constructions in China, the civil-building 
energy-saving refers to the activity of reducing energy consumption in use process under the premise of 
usage function and indoor thermal environment quality [12]. Generally speaking, residential energy-
saving main ly refers to palisade structure (walls, roofs, outside doors and windows, etc.) energy saving, 
the installation and use of residence energy saving equipment, and the use of new energy.  
Chinese scholars, Guo Qi (2007) [13] defined the energy conservation behavior into two meanings: the 
first one is the behavior of achieving energy saving through reducing energy consumption by unit of 
output (i.e. improving energy efficiency), and the second one is the behavior of achieving energy saving 
through the use of good energy (namely improve energy quality).  
According to the definitions about “energy saving”, “building energy saving”, “energy saving 
behavior” above, this paper defines the residence housing energy saving investment behavior as “the 
behavior that residents actively proceeds economic investment to improve energy efficiency or reduce 
residence energy consumption by using high quality energy”. 
Researches on residents housing energy using behavior showed that residential pattern, and family 
structure, etc., these characteristics had influence on residents energy consumption behavior. [14-15] 
Therefore, based on the literature analysis above, this paper puts forward the hypothesis  as follows˖ 
H5: Residence housing energy saving investment behavior has significant difference owing to different 
residential patterns. 
H6: Residence housing energy saving investment behavior has significant difference owing to different 
family structures. 
H7: Residence housing energy saving 
investment behavior has significant difference 
owing to different demographic variables. 
2.4. The Conceptual Model 
According to the literature rev iew and 
analysis above, this paper established the 
conceptual model (as Fig. 1) that the 
environmental responsibility affects urban 
 
Fig. 1. the conceptual model 
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residential housing energy saving investment behavior. 
3. Research Design and Data Quality Inspection 
3.1.  Scale Development 
This study develops the scale adopting Likert 5 scale. The questionnaire contains 21 items, and there 
are 4 potential variants  and 12 problem items. Residential mode contains 1 item, and family structure 
contains 2 items which are “whether have children under 12” and “Whether have retiree”. The 
demographic variables  contain 5 items of gender, age, education, occupation and family income. 
Environmental responsibility scale references Garling T’s scale [16], combining the definition of 
environmental responsibility, and preliminarily determines five items. 
ER1: I am willing to sacrifice some personal interests  for energy saving. 
ER2: I’ll propagandize energy saving knowledge and skills  to my friends. 
ER3: Environmental protection, energy saving and emission reduction are the obligation of the 
government, and they have nothing to do with me. 
ER4: I’ll use biodegradable environmental shopping bags  going to shopping mall (supermarket). 
ER5: I’ll take the initiative to dissuade him seeing behaviors of harming environmental. 
Behavior intention scale references Chan’s scale [17], Theory of Planned Behavior of Ajzen (1991) [7], 
and we preliminarily determine four items. 
BI1: I am willing to leave my car at home on a certain day of the week to save energy. 
BI2: I’ll attend “Earth Hour” which means the lights stay off for one hour next year. 
BI3: I am willing to become community energy saving propaganda volunteers . 
BI4: I’ll pay attention to the things that I’ll switch off the power supply when the electrical equipments 
are not in use in future. 
For residence Energy saving investment behavior, it confirms 3 items. 
B1: I’ll take the init iative to investment for residence energy saving (such as the installation of double-
deck glass, changing hollow glass, etc.). 
B2: For the purchase of residence, I’ll consider whether there is energy saving design (such as central 
heating and natural lighting, natural ventilation). 
B3: For residence decoration, I'll buy environment friendly materials. 
3.2.  Advance Investigation and Formal Investigation 
The respondents of this survey are residents of Xuzhou, Jiangsu province, China. This advance surveys 
issue questionnaire of 130 copies, and withdraws valid questionnaires 114 copies , and then the reliability 
and reliability  tested by using SPSS 17.0. Wortzel (1971) proposed Cronbach's α coefficient to test the 
reliability, and Cronbach's α coefficients of three scales are more than 0.6, th is explains that scale has a 
good reliability. We examine structural validity of each scale by “Item-to-total” (more than 0.3) and “α” 
of each factor (more than 0.6) [18]. The item-to-total of ER1 and ER3 are less than 0.3. So  we modify 
these two items, and make its expression more clear and form a formal questionnaire. 
 Formal investigation was done in residential area and business place. Total questionnaires are 300 
copies, and valid questionnaires are 212 copies. 
3.3. Validity and reliability analysis 
(1) Validity Analysis 
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Validity is usually divided into content validity and structural validity . The design of this scale is based 
on domestic and foreign research achievements  and each variable is defined. At the same time, we 
discussed with experts and modify the scale several timesˈ therefore, questionnaire has a good content 
validity. Structural valid ity is div ided into convergent validity  and discriminated validity. We make 
convergent validity and discriminate validity analysis by exp loratory factor analysis . It shows the 
convergent validity is good. 
 (2) Reliability Analysis  
Wortzel (1971) proposed “α” coefficient to test the reliability. The higher is the value, the better is this 
scale. Through the analysis result of SPSS 17.0, Cronbach's α coefficients of three scales are more than 
0.7. This explains the scale has good reliability. 
3.4. Test of Mediate Variables 
This study adopts Baron and Kenny’s (1986) [19] views. We use SPSS 17.0 to make regression 
analysis. Through test of mediate variab les, we find that B1 play completely mediating ro le between ER 
and B. Therefore, the Hypothesis H4 was founded, and then the environmental responsibility has indirect 
effects on residence energy saving investment only via energy saving behavior intention. So hypothesis 
H1 was not founded, and then the environmental responsibility  has not direct effects on residence energy 
saving investment. 
3.5. Model Modification and Choice 
According to the concept model and the 
analysis results of mediate variab les, we set 
initial structure equation model as M. We 
use LISREL 8.7 for parameter estimation, 
and modify the model by T test.  
In the test of mediate variables (as 
Fig.2.), we find that BI p lays a completely  
mediating ro le between ER and B. So  we 
modify model M to M1. Model M1 is the 
optimal model, and we choose it for the 
final model. Model M1 is the optimal 
model, and the operation results of M1 are showed as Tab.1. We can see standardized path coefficients 
are highly significant as in  Table 1 and Table 2. We can see direct effect, indirect effect and the whole 
effect among variables.  
According to the operation results  of model M1, we test H2 to H4. 
 (1) Environmental responsibility may  have direct and positive effect on energy saving behavioral 
intention, and the value of direct effect is 0.58, and the two variables are highly significant, so H2 is 
 
Fig. 2. standardized estimation results of M1 
Table 1  Standardized path coefficients 
Path Standardization estimate 
ERėBI 0.58 
BIėB 0.36 
Table 2  Direct effect, indirect effect and the whole effect among variable 
Variable relationship Direct effect Indirect effect The whole effect 
ERėBI 0.58 --- 0.58 
BIėB 0.36 --- 0.36 
ERėB --- 0.58h0.36 0.21 
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founded. 
 (2) Energy saving behavioral intention may have d irect and positive effect on residence energy saving 
investment behavior, and the value of direct effect is 0.36, and the two variables are h ighly significant, so 
H3 is founded. 
(3) Environmental responsibility may  have indirect and positive effect  on residence energy-saving 
investment behavior, and the value of indirect effect is 0.21, so H4 is founded. 
4. Variance Analysis and Mean Analysis 
4.1. The Differences Analysis of Residential Pattern 
 We use ANOVA to test residential pattern. The result shows that there are significant differences in 
residence energy saving investment behavior when residential patterns are different. Residents who rent 
for short-term are less doing residence energy-saving investment behavior than residents who rent for 
short-term and with their p roperty right. So H5 is founded. The conclusion is consistent with Eleni 
Sardianou’s (2005) conclusion [14]. 
4.2. The Differences Analysis of Family Structure 
We use independent sample T-test to discuss the differences of two items (“whether there are  children 
under 12 living at  home”  and “Whether there are  ret irees liv ing at home”) fo r residence energy saving 
investment behavior. The result shows that there is significant difference owing to the item “whether 
there are children under 12 liv ing at home” for residence energy saving investment behavior. Families 
with children under 12 will pay more attention to residence energy saving investment than families 
without. The result also shows that there is no significant difference owing  to “Whether there are  ret irees 
living at home” for residence energy saving investment behavior. 
4.3. The Test of Demographic Variables 
 We use independent sample T-test to discuss the differences owing to gender for residence energy-
saving investment behavior, and we use ANOVA to  test the differences owing to age, education lever, 
occupation, family income for residence energy saving investment behavior. The result shows that gender, 
age, occupation and family  income don’t have significant differences for residence energy-saving 
investment behavior, but education lever has. Residents graduated from high school and colleges are 
more willing to do energy-saving investment behavior than others. 
5. Research Conclusions and Recommendations 
(1) The stronger the urban residents’ environmental responsibility is, the stronger the adopting energy 
saving behavior intention is. Therefore, to arouse residents’ active energy saving behavior intention can 
be promoted through cultivating and educating environmental responsibility of the whole social.  
(2) The stronger the urban residents ’ energy saving behavior intention is, the more positive the 
residence energy saving investment behavior is.  
(3) Urban residents’ environmental responsibility has indirect positive effect on residence energy 
saving investment behavior via energy saving behavior intention, but it can’t directly affect residence 
energy saving investment behavior.  
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(4) Residential pattern has the highly significance difference with residence energy saving investment 
behavior. Residents who rent for the short term have less implementation residence energy saving 
investment behavior than residents who rent for long term and with their property right.  
(5) For family structure, families with children under 12 pay more attention to residential energy 
saving investment, which is consistent with the conclusion of Parke (2005) [15].  
The survey takes the urban residents of Xuzhou city for example, because of the limitation of the 
sample region, the conclusions of the research can only represent the influences of residents ’ 
environmental responsibility to residence energy saving investment behavior in the eastern city of China 
whose economic development level is medium. 
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